This paper considers the study of CR-submanifolds of a nearly trans-Sasakian manifold, generalizing the results of trans-Sasakian manifolds and thus those of Sasakian manifolds.
Let M be an m-dimensional isometrically immersed submanifold of a nearly transSasakian manifold M and denote by the same g the Riemannian metric tensor field induced on M from that of M. [6] . For any vector field X tangent to M, we put [6] 
where P X and QX belong to the distribution D and D ⊥ .
For any vector field N normal to M, we put [6] 
where BN (resp., CN) denotes the tangential (resp., normal) component of φN. Let (resp., ) be the covariant differentiation with respect to the Levi-Civita connection on M (resp., M). The Gauss and Weingarten formulas for M are respectively given by 6) for X, Y ∈ T M and N ∈ T ⊥ M, where h (resp., A) is the second fundamental form (resp., tensor) of M in M, and ⊥ denotes the normal connection. Moreover, we have
3. Some basic lemmas. First we prove the following lemma.
Lemma 3.1. Let M be a CR-submanifold of a nearly trans-Sasakian manifold M. Then
Proof. From the definition of the nearly trans-Sasakian manifold and using (2.4), (2.5), and (2.6), we get
for any X, Y ∈ T M. Now using (2.4) and equaling horizontal, vertical, and normal components in (3.4), we get the result. 
Proof. By Gauss formula (2.6), we get
Also, we have
From (3.6) and (3.7), we get
Also for nearly trans-Sasakian manifolds, we have
(3.9) Combining (3.8) and (3.9), the lemma follows.
In particular, we have the following corollary.
Corollary 3.3. Let M be a ξ-vertical CR-submanifold of a nearly trans-Sasakian manifold, then
Similarly, by Weingarten formula (2.6), we get the following lemma.
Lemma 3.4. Let M be a CR-submanifold of a nearly trans-Sasakian manifold M, then
2 Y φ (Z) = A φY Z − A φZ Y + ⊥ Y φZ − ⊥ Z φY − φ[Y , Z] + α 2g(Y , Z)ξ − η(Y )Z − η(Z)Y − β η(Y )φZ + η(Z)φY (3.11) for any Y ,Z ∈ D ⊥ .
Corollary 3.5. Let M be a ξ-horizontal CR-submanifold of a nearly trans-Sasakian manifold, then
2 Y φ (Z) = A φY Z − A φZ Y + ⊥ Y φZ − ⊥ Z φY − φ[Y , Z] + 2αg(Y , Z)ξ (3.12) for any Y ,Z ∈ D ⊥ .
Lemma 3.6. Let M be a CR-submanifold of a nearly trans-Sasakian manifold M, then
2 X φ (Y ) = α 2g(X, Y )ξ − η(Y )X − η(X)Y − β η(Y )φX + η(X)φY − A φY X + ⊥ X φY − Y φX − h(Y , φX) − φ[X, Y ] (3.13) for any X ∈ D and Y ∈ D ⊥ .
Parallel distributions
Definition 4.1. The horizontal (resp., vertical) distribution D (resp., D ⊥ ) is said to be parallel [1] with respect to the connection
Now we prove the following proposition.
Proposition 4.2. Let M be a ξ-vertical CR-submanifold of a nearly trans-Sasakian manifold M. If the horizontal distribution D is parallel, then
Proof. Using parallelism of horizontal distribution D, we have
Thus using the fact that
Next from (3.3), we have
Similarly, putting Y = φY ∈ D in (4.6), we get
Hence from (4.8) and (4.9), we have
Operating φ on both sides of (4.10) and using φξ = 0, we get
Now, for the distribution D ⊥ , we prove the following proposition.
Proposition 4.3. Let M be a ξ-vertical CR-submanifold of a nearly trans-Sasakian manifold M. If the distribution D ⊥ is parallel with respect to the connection on M, then
Proof. Let Y ,Z ∈ D ⊥ , then using Gauss and Weingarten formula (2.6), we obtain 
So from (4.14) we get
which is equivalent to
and this completes the proof.
Definition 4.4 [6]. A CR-submanifold is said to be mixed totally geodesic if h(X, Z)
The following lemma is an easy consequence of (2.7). Proof. Let N ∈ φD ⊥ . Then from (3.2) we have
Lemma 4.5. Let M be a CR-submanifold of a nearly trans-Sasakian manifold M. Then M is mixed totally geodesic if and only if
In particular, we have Q( Y X) = 0. By using it in (3.3), we get which is equivalent to X φN ∈ D for all X ∈ D. The converse part easily follows from (4.18).
Integrability conditions of distributions.
First we calculate the Nijenhuis tensor N φ (X, Y ) on a nearly trans-Sasakian manifold M. For this, first we prove the following lemma.
Lemma

Let M be a nearly trans-Sasakian manifold, then
φX φ (Y ) = 2αg(φX, Y )ξ − η(Y )φX + βη(Y )X − βη(X)η(Y )ξ − η(X) Y ξ + φ Y φ (X) + η Y X ξ (5.1) for any X, Y ∈ T M.
Proof. From the definition of nearly trans-Sasakian manifold M, we have
for any X, Y ∈ T M, which completes the proof of the lemma.
On a nearly trans-Sasakian manifold M, Nijenhuis tensor is given by
for any X, Y ∈ T M. From (5.1) and (5.5), we get
Thus using (2.3) in the above equation and after some calculations, we obtain
for any X, Y ∈ T M. Now we prove the following proposition.
Proposition 5.2. Let M be a ξ-vertical CR-submanifold of a nearly trans-Sasakian manifold M. Then, the distribution D is integrable if the following conditions are satisfied:
Proof. The torsion tensor S(X, Y ) of the almost contact structure (φ,ξ,η,g) is given by
Thus, we have for any X, Z ∈ D and the assertion follows. Now, we prove the following proposition.
Proposition 5.3. Let M be a CR-submanifold of a nearly trans-Sasakian manifold M. Then
The above equation is true for all X ∈ T (M), therefore, transvecting the vector field X both sides, we obtain
Interchanging the vector fields Y and Z, we get 
